Coronary artery fistula (CAF) is known be a rare defect of coronary artery. When there is an abnormal pre-capillary communication between single or multiple branches of the coronary artery and any of the cardiac chambers or great vessels, it is designated as CAF. It can be found in both congenital and acquired form. Congenital origin of fistula occupies higher percentage compared to the acquired one. A wide variety of imaging modalities have been lunched to provide the best possible way to access and treat the defect. With regard to the assessment of the coronary artery fistula, trans-thoracic Doppler echocardiography and multi-slice CT (MSCT) angiography have commendable role, however, MSCTA comes in the leading position.
Background

Introduction
CAF is defined as an abnormal pre-capillary communication between single or more branches of the coronary artery and any of the cardiac chambers or great vessels. It is occasional finding in adult and paediatric population, and is seldom present among neonates. Patients are usually asymptomatic in the initial periods of life, and clinical presentations are frequently manifested from the 3 rd decade of life [1] . There is no race or gender predisposition for CAF [2] . MSCT angiography is the most popular imaging technique which has high spatial resolution and provides better delineation of the cardiac anomaly. Nowadays, use of MSCTA is being successful to detect the cases of CAF more frequently than documented before.
Aim and Objective
The main objective of this review article is to focus on the vital aspects of CAF and stress upon the use of MSCT angiography for better diagnosis and treatment.
Methods
A PubMed and Google searches for published articles between 2000-2016 were done using the keywords: coronary artery fistula and multislice computed tomography angiography. The relevant articles within this period were studied and included in this review article. Also, few articles before 2000, which were congruent were comprehended.
Epidemiology
In Unites States, coronary artery anomalies are found to be 0.3% -1.3% among the patients who had undergone diagnostic coronary angiography, and about 1% of the routine autopsy examination, and in 4% -15% of young individuals who experience sudden death [1] . CAF may be congenital or acquired in origin; congenital origin being in higher percentage [3] . Acquired CAF may be secondary to chest trauma, coronary angioplasty or bypass surgery, multiple myocardial biopsies in cardiac transplantation [4] [5], inflammation, atherosclerosis or collagen vascular disease [6] .
The accountancy of CAF is about 0.2% -0.4% among congenital cardiac anomalies [7] . The prevalence of CAF is estimated to be approximately 0.002%
in the general population, and occupies around 0.05% -0.25% of patients who undergo coronary angiography [8] [9] [10] [11] .
In the recent study done among Chinese population, the prevalence of coronary pulmonary artery fistula (CPAF) was found to be 0.17%, which is thought to be much higher than previously reported in literature [12] . Kim et al. [13] reported a 0.32% prevalence of CPAF, based on their finding of 17 CPAF cases in 5372 patients. Yun et al. [14] reported 29 CPAF cases in 6624 patients who underwent CTCA, resulting in an even higher prevalence of 0.44%. Osama et al. [15] reported CAFs were seen in six patients which is 2.489% of all Coronary artery anomalies cases, and 0.2684% of all patients.
Morphology
The morphology of the fistula can be characterized by dilatation and tortuosity in most of the cases but not necessarily to be in all. The rising artery of the fistula is contributed from either the main coronary artery or its branches and is dissipated into either cardiac chamber or great vessels. The location of feeding artery and the host artery attribute to dilatation of the fistula. As the feeding artery lies more proximal in the main coronary artery, the more dilatation it causes [4] . 
Pathophysiology
When a normal coronary artery is studied, the termination is described as broom-like arborisation, penetrating into the myocardium [16] . Normally the communications between coronary arteries with great vessels and cardiac chamber takes place through sinusoids; and on the course of development, these sinusoids transform into a normally calibrated capillary network. Congenital CAF are assumed to originate as the sequel of incomplete embryonic development. In case of fistula, primordial pericardial vessels share persistent junctions with intramyocardial sinusoidal circulation. The recipient location where the fistula drains is of ample attention. When the drainage site is right sided of heart, volume overload is augmented to right heart along with pulmonary vasculature, left atrium and left ventricle. On the contrary, when the left sided heart appears as drainage site, volume overload is augmented in left side without influencing the pulmonary blood flow. The dilatation of different cardiac chambers due to shunt is evident in echocardiography. The pressure difference between the host (coronary) artery and the recipient chamber and also the size of fistula determines the size of shunt. The left-to-right shunt was evident in over 90% cases [17] .
The outbreak of CAF is mostly from right coronary artery (RCA), occupying approximately 50% of the patient, followed by the left coronary artery (LCA) (42%), and both left and right coronary artery (LCA and RCA) constituting almost 5% [18] . As identified with coronary angiogram, these fistulae are dissipated to most commonly right ventricles (RV) (41%), followed by right atrium (RA) (26%), pulmonary artery (PA) (17%), coronary sinus (7%), left atrium (LA) (5%), left ventricle (LV) (3%) and superior venacava (SVC) (1%) [19] .
Clinical Features
Clinical features usually remain silent till the first two decades of life, being small hemodynamically. After this period, symptoms are frequent with increased risk of complications [20] . The clinical scenario is principally ancillary on the severity of left-to-right shunt [17] .
Studies establish continuous cardiac murmur to be the most common clinical presentation; however, there may be associated chest pain, chest distress, palpi- It may provide a clue if feeding artery is enlarged or tortuous. On colour Doppler flow imaging, large flow may be seen at the source, along the length of the vessel and the exit site [28] . Thrombotic and vascular masses have been visualised by echocardiography. A variety of associated congenital and acquired heart defects are illustrated in echocardiography, along with the calculation of left to right shunt and right sided pressure estimation [17] . In one of the studies, it is suggested that the trans-thoracic echocardiography by newer echo machine have substantial resolution to detect most significant fistula [3] . Hence, Doppler echocardiography has been proved to be of great diagnostic value in the detection, intra-operative imaging and follow up of the patient with CAF [29] .
Conventional coronary angiography was popular before though expensive and invasive. To some extent, it can elucidate the source of CAF along with its size and number. However, these fistulas being dissipitated to low-pressure cardiac chamber and due to marked dilatation of contrast medium, the exit site may not be well visualized [30] . [33]. The high quality images are produced with the use of ECG gated dual tube 256 slice CT which uses ECG gated image reconstruction algorithm allowing phase correlated image data sets [34] .
As mentioned earlier, coronary to ventricular fistula was considered to be the most common type. However, some studies showed that the most common type is coronary to pulmonary artery fistula. In both these studies, MSCT angiography was done which assisted for the above findings [12] [35] . Many studies reported in the literature had proved MSCT as the best diagnostic tool.
Management
As most of the CAFs are asymptomatic, closure of fistula is not an urgent option.
Treatment of CAF may range from medical to surgical management. However, periodic evaluation and follow up is crucial in either of the cases [22] . Medical management may include anti-platelet therapy and prophylactic precautions against bacterial endocarditis. Another non-surgical option is trans-catheter embolization of the fistulous connection [17] [22] . If CAF is large, it is recommended for surgical intervention however, surgery is not risk free. Concern must be given for the post-operative complications such as post-operative recanalization, dilatation of coronary artery and ostium persistently, thrombus formation, calcification, arrhythmias and myocardial infarction [17] .
Discussion
Defined as subtle vascular anomalies between coronary artery and other cardiac structure, CAF is rarely accounted and few numbers of cases have been mentioned in literature. With respect to the source and exit site, CAF can be classified into 2 types: 1) fistula from coronary to cardiac chamber ( Figure 1) ; 2) fistula from coronary to pulmonary vessels ( Figure 2 ). It is assumed to be due to the fact that the cases detected incidentally during coronary artery evaluation by MDCT were abundant. The possibility for the variation in prevalence among different populations may be due to ethnic differences, and also the retrospective nature of the studies which may miss some small CPAF contribute to the differences in prevalence [12] . Most of the times, literature alludes fistula arising from RCA to be dominant. However, certain studies had also demonstrated both from RCA and LCA to be equal [8] [36] [37] . Majority of cases are incidental findings on the course of investigation secondary to other disease, hence, the clinical 
Conclusion
CAF is considered to be rare. But, to our surprise, with the advent use of MSCT angiography, the cases of CAF are found to be frequent thus increasing the prevalent rate than documented before. In the same manner, the earlier accounted origin and drainage site have also been changed. This is all possible due to the wide use of MSCT angiography which leads to the accurate diagnosis and assist in further therapeutic action. Thus clinicians opt the use of MSCT angiography.
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